Changes in G F R during postnatal life have been measured by Barnett et al. (I) who reported a higher inulin clearance in older ~hirty-eight healthy newborn infants with gestational ages rangpremature infants, vesterdal and Tudvad (I I), on the other hand, ing from 25 to 42 weekswere studied a t 2 days t o 9 weeks postnatal show a similar C,,, i n premature and term infants, Guignard (5) age to evaluate the rate of glomerular maturation after birth.
Speculation
With the confirmation of the ease and accuracy with which Ci,
METHODS A N D MATERIALS can be measured by the constant inulin infusion method, i t should be possible to study glomerular filtration rate ( G F R ) under various
Thirty-eight healthy. appropriate for gestational age, newborn clinical conditions, including very limited renal function. The lack of infants were selected for the study. Mean birth weight was 1,780 g extrauterine acceleration of renal maturation which we have ('""p Twenty-two infants were male and 16 were female. No significant prenatal or intrapartum complications were observed in the histories of 29 infants but the pregnancy was complicated by Although works in the past few decades have defined many premature rupture of membranes in 5 cases, maternal amnionitis developmental aspects of renal anatomy in infants (4) . less is in 2, abruptio placenta in I, and maternal pneumonia at delivery in known regarding renal functional development. This is partly 1 case. Six infants had respiratory distress syndrome and four had because of the technical impossibility of assessing renal function irl meconium aspiration syndrome initially. but all were well at the utero in the human fetus and partly because conventional renal time of study. Sixteen infants were receiving intravenous infusions function studies require accurately timed urine collections which of 1 0 0 1 5 0 ml/kg/day of 10% dextrose in water with maintennnce are difficult in the neonate without bladder catheterization. A sodium and potassium (2-3 mEq/kg/day) on the day of study: 72 simple constant infusion technique for inulin clearance, as de-were taking 120-150 ml/kg/day of milk-based formula. scribed by Cole et a/. (2) in older children, would seem useful for
545-3740 g). Gestational age, determined by menstrual
The infants were studied either at 2-3 days of age (mean age = application in human neonates both for clinical and investigative 68 hr, range = 50-80 hr) or at 1-9 weeks of age (mean = 72.8 days. studies of renal function. One objective of this report is to evaluate range = 7-63 days). The former studies were done to illustrate the the validity of t h e const:lnt in~ulin iof1.1sion technique for measuring _glornerul;ir function ;ifter initial hemodyn:~rnic :~d j~~< t m e n t h:id glomerular filtration rate in the newborn. taken place after birth and the latter. the postnatal development of Robillard er al. (8) , utilizing an intrauterine fetal sheep prepara-glomerular function. Ten infants were studied serially.
tion, has shown that actual values of G F R increase during the third The protocol was approved by the Harbor General Hospital trimester of pregnancy. They postulate that parallel increases in Committee on Human Use. After informed parental consent was fetal weight and kidney weight may explain the absence of obtained, an intravenous solution of 10% dextrose in water was variation in ratio of G F R to fetal weight and G F R to kidney administered a t a rate of 6 mg glucose/kg/min until the infant weight.
voided. A baseline serum inulin sample was obtained. A priming Studies in puppies have shown that renal blood flow increases dose of 50 mg/kg body weight of inulin (17) (lo%, solution) was rapidly after birth (7) . It has also been shown that the glomerular inFused intravenously over a I-min period. A sustaining dose of0.1 epithelium becomes more permeable during the first few months, mg/kg/min inulin and glucose was administered by means of a which may partly account for the development increment in G F R constant infusion pump (13) for 1 3 hr using a 0.13% inulin and ( 10) .
10% glucose mixture. The mean duration of study was 74 min. In humans, Oh el 01. (6) have shown that the C,,, of term infants Serial inulin samples were obtained by heel puncture every 30-45 at 1-12 hr of age averaged 20 ml/min/1.73 m', and that at [2] [3] [4] [5] min and at the time of each voiding. lnfusate concentration of days of age there is a significant increase to 33.0 ml/min/ 1.73 m2.
inulin was measured. The pump infusion speed was determined at 759 760 LEAKE, TRYGSTAD, AND OH appropriate intervals. lnulin determinations were performed by the resorcinol method (9) . A standard curve for inulin and serum blank were run with each determination. Inulin clearance was calculated on the basis of a constant infusion principle with the following formula:
inulin concentration in infusate (mg/ml)
x rate of inulin infusion (ml/min) plasma inulin concentration (mg/ml)
The constant infusion method for determining inulin clearance is based on the premise that the rate of inulin infusion aporoximates the rate of urinary excretion when a steady plasma level for inulin is reached. In 22 infants timed urine volumes and inulin concentrations were also determined to calculate the inulin clearance by the conventional technique, using the formula: C,,, = U,,,V/P,,,, where U,,, = urinary inulin concentration, V = urine volume in milliliters per min, and P,,, = plasma inulin concentration. The values of C,,, obtained by conventional formula were compared with those obtained in the same infants and at the same time by the constant infusion method described above.
RESULTS Figure 1 shows serial plasma inulin levels for the first 22 infants studied. Within 78 min after the priming inulin dose and the constant inulin infusion, a steady state of plasma inulin was reached for all infants included in the study. Figure 2 shows that when results of inulin clearances obtained simultaneously by constant infusion and conventional methods in 22 infants were compared, there was a correlation coefficient of 0.94 (P < 0.001), and the regression slope for these observations fell nearly on the line of identity.
The value of inulin clearance for the 22, 2-3-day-old infants varied from 0.6 to 17.9 ml/min. As shown in Figure 3 , a direct correlation was demonstrated when C,,, was plotted against gestational age (r = 0.81. P < 0.001).
When 26 older infants varying in postnatal age from 1-9 weeks were studied, their C,,, varied directly with conceptual age. The latter represents the sum of gestational age and postnatal age. A linear regression line for this relationship, shown in Figure 4 .
demonstrates a correlation coefficient of 0.89 ( P = < 0.001). and could be nearly superimposed on the linear regression line for infants studied at 2-3 days of age. Thus an infant born at 32 weeks gestation studied 2 weeks after birth (conceptual age = 34 weeksj. had nearly the same C,,, as another infant of 34 weeks' gestation studied at 2 days of age. The three cases where serial studies were performed after I week of age appear as separate points on Table I shows the data for those infants studied serially. Table 1 shows the data for the 26 infants who were studied beyond I weF of age. C,,, expressed as ml/min/1.73 m2 was also direc"-proportional to gestational age ( P < 0.001).
DISCUSSION
Cole, in a study involving children varying in age from 1-1'; years. has demonstrated that there is a close correlation between: glomerular filtration rates determined by conventional and con-' stant inulin infusion methods (2) . Our study reports the first use of the constant inulin infusion technique for newborn infants. The
third day of life since fetal excretory functions are performed mainly by the placenta with minimal contribution by the fetal kidney. After placental separation, a rapid increase in the renal circulation occurs over the first days of life (6) . We have found that after an initial extrauterine adaptation of glomerular function in the first 2-3 days of life. no further functional acceleration occurs in the immediate postnatal period despite continued challenges imposed on the kidney during postnatal life.
Our findings of remarkably low C,,, for the infants of 25-30 weeks' gestation point out the necessity for modifyicg fluid and drug administration to small premature infants, but add the encouraging note that even 545-g infants have a predictable, sufficient glomerular filtration rate (C,,,) for survival. It is not known whether the rate of maturation in the first few hours of life is as rapid for the markedly premature infant as that demonstrated in infants of higher gestational age. This aspect of ontogeny in renal function requires further investigation. The pathogenesis of uric acid lithiasis. a rare disease in pediatrics, is uncertain. At Saint-Joseph's hospital in Paris, we observed a very young child with multiple recurring stones. After biochemical examination the stones were labeled as "uric lithiasis." This observation proved interesting for two reasons: it led to the discovery of a complete deficit of an enzyme associated with purine metabolism (APRTase). T o our knowledge a complete deficit of APRTase has not been described. In addition, it led us to a more complete examination of the calculus by spectrophotometry. Our findings. to be described, indicate that a diagnosis of infantile uric lithiasis must be accepted with certain reservations in the absence of a spectrophotometric examination of the calculus.
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